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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FORFiWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft fmalized by Plastics 
Sectional Committee had been approved by the Petroleum Coal and Related Products Division Council. 

Polycarbonate fmds wide use in food contact and health care applications. Some of the most important and 
known applications of polycarbonate in this area are infant feeding bottles, drinking water containers, micro- 
ovenable food containers, blood oxygenator, dialyzer, tubes, intravenous stopcocks, etc. High molecular weight 
polycarbonate is inert and essentially insoluble in the compounds of food, water or body fluid with which it 
comes in contact in the above applications and in itself does not pose any toxic hazard. It is, therefore, possible 
that some transfer will occur of polymer additives, adventitious impurities such as monomers, residual catalysts 
and solvents and low molecular weight polymer fractions from bulk of polycarbonate into the food, water or 
body fluid with consequent toxic hazard to the user. The occurrence of acute toxicity due to polycarbonate in 
contact with food, water or body fluid is most unlikely, since only trace quantities of potentially toxic materials 
are likely to migrate. However, the accumulation of these potentially toxic materials with time may lead to 
hazards which may be serious. 

Polycarbonate resins are considered safe for use as articles or components of articles intended for use in producing, 
manufacturing, packing, processing, preparing, treating, packaging, transporting or holding food in accordance 
with US FDA Regulations 21 CFR 177, 1580 and of the Regulations of several other countries like Germany. 

This standard is intended to be used with series of mdian Standards on plastics for food contact applications 
which are given in Annex A. 

It is emphasized that these standards need to be used in combination to provide a system of control to the 
manufacturers and suppliers as well as the processors and users of polycarbonate material to derive maximum 
benefits. Besides, it may also serve as basis for official agencies to frame suitable legislation to ensure effective 
safeguards for the safety and health of consumers where polycarbonate in food contact and related applications 

are concerned. 

The list of additives prescribed in the current positive list are based on the information available in the draft 
synoptic document-5 on plastic materials and articles intended to come into contact with foodstuffs issued by 
commission of European Communities and 182 Notification-Federal Public Health Gazette 32,211(1989) of 

Germany. 

The composition of the Committee responsible for formulation of this standard is given in Annex B. 
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Indian Standard 

POSITIVE LIST OF CONSTITUENTS OF 

POLYCARBONATE RESINS IN CONTACT 

WITH FOODSTUFFS, PHARMACEUTICALS 

AND DRINKING WATER 



1 SCOPE 

1.1 This standard covers positive list of constituents 
of polycarbonate resins namely, the polymer, 
copolymer, manufacturing residues and necessary 
additives which may be regarded as safe for use when 
properly processed in contact with foodstuffs, 
pharmaceuticals and drinking water and when present 
only in the prescribed limits of concentration. 

1.2 It does not purport to establish the suitability of 
the ingredients singly in a particular foodstuffs from 
other than toxicological considerations. 

2 REFERENCE 

The following standard contain provisions, which, 
through reference in this text, constitute provisions of 
the standard. At the time of publication, the edition 
indicated was valid. All standards is subject to revision, 
and parties to agreement based on the standard are 
encouraged to investigate the possibility of applying 
the most recent edition of the standard indicated below: 

IS No, Title 

9833 : 1981 List of pigments and colourants for 

use in plastics in contact with food- 
stuffs, pharmaceuticals and drinking 
water 

3 TERMINOLOGY 

3.1 Polycarbonate 

A basic resin produced by condensation poly- 
merization of bisphenol-A either along or in 
combination with other bisphenols with phosgene and 
condensation polymerization products of the above 
combination with phthalic acid dichlorides. 

4 REQUIREMENTS 

4.1 Basic Resin 

As defined in 3.1 andtheir blends in any mixing 
proportions. 

4.2 Raw Materials 

The following raw materials shall be used: 



Bis-phenol-A; 

4,4-dioxy-bi-phenyl- 1 , 1 -cyclohexane; 
2,6-bis-(2,hhydroxy-5-methyl,benzyl)-4- 
methylphenol, Max, 1.0 percent; 
l,4-bis-(4,4"-dihydroxytriphenyl-methyl)- 
benzene, A/ox, 1.0 percent; 
Diphenyl carbonates; 
Phosgene; 

Terphthalic acid dichloride; 
Isophathalic acid dichloride; 
4,4"-dioxy-diphenyl-3,3"-Oxindole, Max, 1.0 
percent; 

3,3-bis.-(3-methyl-4 hydroxyphenyl )-2- 
indolinone, A/ox, 1.0 percent; 
m) Phenol, Max 2 percent; 

Tertiary butyl phenol. Max 3 percent; 
4-(l,l,3,3-tetramethyl-butyl)-phenol, Max, 5 
percent; and 
Paracumylphenol, Max, 4 percent. 



a) 
b) 
c) 

d) 

e) 

g) 
h) 
J) 

k) 



n) 
P) 



q) 



4.3 Manufacturing Residues 

Following manufacturing residues can be present in 
the basic polycarbonate materials within the specified 

limits. 

4.3.1 Catalyst Residues 

a) Triethyl amine 1 ^ ^ , . , ^ nc 

^ ^ y total Max 0.05 percent 

b) Tributyl amine J 

4.3.2 Emulsifier Residues 

a) Lauryl sulphate"^ 

b) Coconut butter ?■ total Max 0. 1 percent 
alky! sulphate J 

4.3.3 Solvent Residues 

a) Methylene dichloride, Max 0.001 percent; 
and 

b) Monochlorobenzene, Max 0.05 percent. 

4.3.4 Neutralizing Agent and Buffer Residues 

a) Sodium hydroxide; and 

b) Phosphoric acid. 
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4.4 Polymerization Ingredients 

Polymerization ingredients may be present provided 
that the manufacturer has obtained the specific 
approval of concerned authority within any limitations 
imposed by the authority. 

4.5 Auxiliary Items for Working 

4.5.1 Internal Lubricants 

a) Calcium stearate; 

b) Ester of montanic acids with ethanediol 
and/or with 1,3-butanediol and mixtures of 
these esters with unesterified montanic acid 
as well as their calcium salts, Max 0.1 per- 
cent in total; 

c) Esters of aliphatic saturated acids (Cj^- C^^) 
with monovalent aliphatic saturated alcohols 
(Cj^-C^^) also in form of hardened sperm 
(whale) oil, Max 3.0 percent; and 

d) Pentaerythrotolesters of saturated even 
number aliphatic monocarboxylic acids of 
the chain length (Cj^-C^j), Max 1.0 percent 

4.5.2 Stabilizers and Antioxidants 



a) 



b) 



c) 



d) 



e) 

f) 
g) 

h) 



Tri-cyclohexyl phenyl-phosphite, Max 0.05 
percent; 

2-(2-hydroxy-5-methylphenyl)- 
benzotriazole, Max 0.6 percent; 

Tris[(3-ethyloxaethanyl-3)-methyl]-phos- 

phite, Max 0.1 percent; 

Tris(mono-nonylphenyl) phosphite alone or 
in combinition with Tris(dinonyl phenyl)- 
phosphite, Max 0.1 percent; 

N-octadenyl-(4-hydroxy-3,5"ditertbutyl-phe- 
nyl)-propionate, Max 0.3 percent; 
Sodium hydrogen sulphite ; 

Tris(3 ,4-ditertbutyl-phenyl)-phosphite, Max 
0.3 percent; 

Tetrakis-(2,4-ditertbutylphenyl)-4,4- 
biphenylene-diphosphite either alone or in a 
mixture with 2,4-tertbutylphenol {Max 5 per- 



cent in mixture) and tris-(2,4- 

ditertbutylphenyl) phosphite {Max 15 percent 

in mixture) Max 0.3 percent; 
j) Bis-(2,4-ditertbutylphenyl)-pentaerythritol- 

diphosphite (stabilized with Max 1 percent); 
k) Tri-isopropanolamine as hydrolysis 

protectant), Mix 0.25 percent; and 
m) 2- [(2-hydroxy-3,5-bis-( 1 , 1 -dimethylbenzyl)- 

phenyl]-benzotriazole, Max 0.3 percent. 

4.5.3 Mould Release Agents 

a) Zinc stearate; and 

b) Organopolysilioxane with methyl and/or 
phenyl groups (viscosity at 20'*C, 100 
centistokes. Max). 

4.5.4 Dispensing Agents 

a) Copolymers of styrene, methylmethacrylate 
and glycidyl methacrylate( ratio 4:4:2), Max 
1 .0 percent; and 

b) Epoxidized soya beam oil with 8 percent Max 
epoxide oxygen content and iodine number 
of not more than 6, Max 0.1 percent. 

4.5.5 Pigments and Colourants 

The pigments and colourants used shall comply with 
list and limits prescribed in IS 9833. 

4.5.6 Other Additives 

Acrylonitrile, butadiene and styrene terpolymer 
conforming to Indian standard where ever existing 
for its safe use in contact with foodstuffs, 
pharmaceuticals and drinking water. Max 50 percent. 

In polycarbonate - ABS blends of following can also 
be incorporated as mould release agent in addition to 
those mentioned in 4.5.3: 

a) Glycerol esters of naturally occurring 
saturated and unsaturated fatty acids, Max 
percent; and 

b) Esters as described in 4.5.1(iii), Max 1.0 
percent. 
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ANNEX A 
(Foreword) 

LIST OF INDIAN STANDARDS ON PLASTICS SUITABLE FOR USE IN 
CONTACT WITH FOODSTUFFS, PHARMACEUTICALS AND DRINKING WATER 



IS No. Title IS No. 

9833 : 1981 List of pigments and colourant^ for 

use in plastics in contact with 

foodstuffs, pharmaceuticals and 

drinking water 11704: 1986 

9845 : 1998 Determination of overall migration 

of constituents of plastics materials 

and articles intended to come in 

contactwith foodstuffs— Method of 11705 : 1986 

analysis (second revision) 

10141 : 1982 Positive list of constituents of 

polyethylene in contact with 
foodstuffs, pharmaceuticals and 
drinking water (first revision) 12229 : 1987 

10142 : 1999 Polystyrene (crystal and high 

impact) for its safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water (first revision) 
10146 : 1982 Polyethylene for its safe use in 12247 : 1988 
contact with foodstuffs, 
pharmaceuticals and drinking water 

10148 : 1982 Positive list of constituents of 12248 : 1988 

polyvinyl chloride and its 
copolymers for safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 12252 : 1987 

10149 : 1982 Positive list of constituents of 

polystyrene (crystal and high impact) 

in contact with foodstuffs, 

pharmaceuticals and drinking water 13449 : 1992 
10151 : 1982 Polyvinyl chloride (PVC) and its 

copolymers for its safe use in contact 

with foodstuffs, pharmaceuticals and 

drinking water 13576 : 1992 

10171 : 1999 Guide on suitability of plastics for 

food packaging (second revision) 

10909 : 2000 Positive list of constituents 

polypropylene and its copolymers for 13577 : 1992 
its safe use in contact with foodstuffs, 
pharmaceuticals and drinking water 
(first revision) 

10910 : 1984 Polypropylene and its copolymers for 

its safe use in contact with foodstuffs, 1 360 1 : 1 993 
pharmaceuticals and drinking water 

11434 : 1985 lonomers resins for its safe use in 

contact with foodstuffs, 

pharmaceuticals and drinking water 14971 : 2001 

11435 : 1985 Positive list of constituents of 



Title 

ionomer resins for its safe use in 
contact with foodstuffs, pharma- 
ceuticals and drinking water 
Ethylene/acrylic acid (EAA) co- 
polymers for its safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 

Positive list of constituents of 
Ethylene/acrylic acid (EAA) copoly- 
mers for their safe use in contact with 
foodstuffs, pharmaceuticals and 
drinking water 

Positive list of constituents of 
polyalkylene terephthalates (PET & 
PBT) for their safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 

Nylon-6 polymer for its safe use in 
contact with foodstuffs, pharma- 
ceuticals and drinking water 
Positive list of constituents of Nylon- 
6 polymer for its safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 

Polyalkylene terephthlates (PET & 
PBT) for their safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 

Positive list of constituents of 
ethylene vinyl acetate (EVA) copoly- 
mers in contact with foodstuffs, 
pharmaceuticals and drinking water 
Ethylene methacrylic acid (EMAA) 
copolymers and terpolymers for their 
safe use in contact with foodstuffs, 
pharmaceuticals and drinking water 
Positive list of constituents of 
ethylene methacrylic acid (EMAA) 
copolymers and terpolymers in 
contact with foodstuffs, pharma- 
ceuticals and drinking water 
Ethylene vinyl acetate (EVA) 
copolymers for its safe use in contact 
with foodstuffs, pharmaceuticals and 
drinking water 

Polycarbonate resins for its safe use 
in contact with foodstuffs, 
pharmaceuticals and drinking water 
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ANNEX B 

(Foreword) 

COMMITTEE COMPOSITION 

Plastics Sectional Committee, PCD 12 



Organization 
Internet Exchange Next.com Limited, Mumbai 
Amines and Plasticizers Ltd, Mumbai 

Bakelite Hylam Ltd, Hyderabad 

Building Materials and Technology Promotion Council, New Delhi 
Central Institute of Plastics Engineering and Technology, Chennai 

Central Food Technological Research Institute, Mysore 

Gas Audiority of India Ltd, Noida 

GE Plastics India Limited, Gurgaon 

Gharda Chemicals Ltd, Thane 

Gujarat State Fertilizers Company Limited, Vadodara 

Haldia Petrochemicals Ltd, Kolkata 

Hindustan Polymers Ltd, Mumbai 

Indian Centre for Plastics in Environment, Mumbai 
Indian Petrochemicals Corporation Limited, Vadodara 

Indian Institute of Packaging, Mumbai 

Indian Plastics Institute, Mumbai 

Indian Toxicological Research Centre, Lucknow 
Jain Irrigation Systems Ltd, Jalgaon 

Larsen & Toubro Ltd, Mumbai 

Ministry of Defence (R&D), Kanpur 

Ministry of Defence, RDSO, Lucknow 

Ministry of Health and Family Welfare, DGHS, New Delhi 

Ministry of Food Processing Industries, New Delhi 
National Chemical Laboratory, Pune 

National Dairy Etevelopment Board, Anand 

National Organic Chemical Industries Ltd, Mumbai 

Nuchem Ltd, Faridabad 
Permali Wallace Ltd, Bhopal 



Representative(s) 
Shri SarupChowdhary (Chairman) 
ShriV.V.Kulkarni 

Dr R. V. Utekar (Alternate) 
DrC.S.Narasimhan 

Dr M. Balakrishnan (Alternate) 
ShriJ.Sengupta 
DrVuai Kumar 

Dr K. Palanivelu (Alternate) 
Shri S. K. Kumar 

Shri Baldev Raj (Alternate) 
ShriShivajiBasu 

Shri V. K. Singh (Alternate I) 

Shri Manish Khandelwal (Alternate II) 
General Manager 

Dr (Shrimati) Rashmi Bhardwaj (Alternate) 
DrB.K.Desai 

Dr U. M. Vakil (Alternate) 
ShriB.D.Adhvaryu 

Dr Y. p. Singh (Alternate) 
Shri Shankar B anerjee 

Shri Amttava Sanyal (Alternate) 
ShriS.V.Parvkn 

Shri N. C. I>HacENDRANATH (Alternate) 
DrA.N.Bhat 
ShriJ.B.Kamat 

Shri V. C. Franqs (Alternate) 
Shri P. V. Narayanan 

Dr N. G. MoKAsm (Alternate) 
ShriD.R.Patcl 

Shri R. K. Aggarwal (Alternate) 
DrV.P.Sharma 
Dr H. C. Mruihyunjaya 

Shri S. B. Joshi (Alternate I) 

Shri A. P. Choudhari (Alternate II) 
Shri V.Mohan 

Shri R. Suba Rao (Alternate) 
Shri M. N. Saraf 

I>R L. D. Khandpal (Alternate) 
Joint Director (Rubber) 

Director (SS) (Alternate) 
Addl Director General (PF A) 

Shri Sundar Lal (Alternate) 
ShriO.P.Gera 
Dr S. S. Mahajan 

Dr S. S. Kulkarni (Alternate) 
DrR-S-Lathana 

Shri S. K. Khandelwal (Alternate) 
ShriV.K-Sharma 

Shri J. K. Vadodaria (Alternate) 
DRR.M.MEHrA 
ShriC.C.Sakarda 

Shri S. K. Kodesu (Alternate) 



(Continued on page 5) 
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(Continued from page 4) 

Organization 
Reliance Industries Ltd, Mumbai 
Saint-Gobain Vetrotex India Ltd, Hyderabad 

Shivalik Agro-Poly Products Ltd, Parwanoo (H.P.) 

Shriram Fertilizers & Chemcials, Kota 

Shriram Institute for industrial Research, Delhi 
Supreme Petrocliem Ltd, Mumbai 

Tata $ngg & Locomotii^e Co Ltd, Jamshcdpur 

The All India Plastics ivjanufacturds AssOfdaftkm, Nfumbai 

The Plastics & Linoli ;uijis Export Promotion Council, Mumbai 
VIPliidustries,MunJbai 

XPRG India Ltd, Faridabad 

BIS Directorate General 



Representative(s) 

DrY.B.Vasudeo 

Dr K. S. Jadhav (Alternate) 
Shri S. Sundaram 

Shri S. K. Ghosh (Alternate 1) 

Dr B. J. C. Basu (Alternate II) 
ShriArlfnAnand 

Shri Yog Raj Kapur (A Itemate) 
Shri M. S. Tripathi 

Shri R. C. Gupta (Alternate) 
DrRX.Sood 
ShriR.Rangarajan 

Shri B. A. Rakhangi (Alternate) 
ShriUK.Nath 

Shrimah a. D. Sathe (Alternate) 
Shri R. K, Aggarwal 

Shri K. B. Easwaran (Alternate) 
Shri R. P. Kalyanpur 
Shri Siddhartha Roy 

Shri A. S. Dalve (Alternate) 
Shri C. Bhaskar 

Shri Manmohan Krishan (Alternate) 
Shri Anjan Kar, Director & Head (PCD) 
[Representing Director General (Ex-officio)] 



Member-Secretary 

ShriT.Kalaivanan 

Joint Director (PCD), BIS 

Plastics in Food Packaging and Allied Industries Subcommittee, PCD 12:12 



Organization 
Central Food Technological Research Institute, Mysore 
All India Plastic Industries Association, Delhi 
AS & T India Limited, New Delhi 
Bakelite Hylam Ltd, Mumbai 

Britannia Industries Ltd, Bangalore 

Centre tor Processed Food, Bangalore 

Central Committee for Food Standards (Directorate General 

of Health Services), New Delhi 
Central Food Laboratory, Kolkata 

Defence Food Research Laboratory, Mysore 

Drugs Controller (India), New Delhi 
GE Plastics India Ltd, Distt Vadodara 

Gujarat State Fertilizers Co Ltd, Vadodara 

Haldia Petrochemicals Ltd, Kolkata 

Hindustan Lever Ltd, Mumbai 

Hitkari Potteries Ltd, New Delhi 
Indian Institute of Packaging, Mumbai 



Representative(s) 
Shri K. R. Kumar (Convenor) 
Shri Ravi Kumar 
ShriG.D.Agrawal 
DrC.Shankar 

Shri S. N. Murthy (Alternate) 
Shri G. S. Aurora 

Shri M. R. Sundar (Alternate) 
ShriR.Prakash 

Shri Chetan L. Hanchate (Alternate) 
The Asstt EtoEcroR General (FFA) 

DrKX.Guha 

Dr S, Vanchinathan (Alternate) 
Shri Anil Aoarwal 

Shri A, N. Srivastava (Alternate) 
Dr P. Das Gupta 

Dr G. MlflCHOPADHYAYA 

Dr (Shrimati) Rashmi Bhardwaj (Alternate) 
ShriB.D.Adhvaryu 

Dr Y. P, SiNcm (Alternate) 
Shri Amtfava Sanyal 

Shri Raj Datta (Alternate) 
Shri M. K. Lahdu 

Shri P. S. Lakshmanan (Alternate) 
ShriMiundBhole 
Ms M. C. Dordi 

Shri N. C. Saha (Alternate) 
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Organization 
Indian Petrochemicals Corporation Ltd, Vadodara 

Indian lexicological Research Centre, Lucknow 
National Dairy Development Board, Anand 
National Organic Chemicals Industries Ltd, Mumbai 

Reliance Industries Ltd,Mumbai 

Rollantainers Ltd, Faridabad 
Sriram Fertilizers & Chemicals, Kota 

Supreme Petrochem Ltd, Mumbai 

XPRO India, Faridabad 



RepresentatJvefs) 

ShriJ.B.Kamat 

Shri V. C. Francis (Alternate) 
DrP.K.Seih 
Senior ExECimvE 
ShriJ.K.Vadodaria 

Shri V. K. Sharma (Alternate) 
DrK. S.Jadhav 

Dr R. Rangaprasad (Alternate) 
Shri S aniaya Varma 
ShriM.S.Tripathi 

Shri R. C. Gupta (Alternate) 
Shri R. Rangarajan 

Shri B. A. Rakhangi (Alternate) 
ShriPankajMtthel 

Shri Vineet Gupta (Alternate) 
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